Lead-induced activation and inhibition of potassium-selective channels in the human red blood cell.
The selective increase of net K+ permeability in human red cells brought about by either Ca2+ or lead was studied using a light scattering technique to measure net K+ fluxes in cell suspensions and the patch-clamp technique to study K+ transport in individual K+-selective channels of the red cell membrane. Using ultrapure solutions it was demonstrated that the effect of lead is neither the indirect consequence of a lead-induced increase of the accessibility of the receptor sites of the K+-selective channels to traces of Ca2+ that are present as contamination in analytical grade reagents nor to the release of Ca2+ from intracellular Ca2+ stores. It is further shown that in cell-free membrane patches low concentrations of lead (10 microM) in Suprapur solutions evoke the same single-channel events as added Ca2+ and that this activity can be inhibited by high concentrations of lead (100 microM), similar to the net KCl efflux measured by means of the light scattering technique. It is concluded, therefore, that both Ca2+ and lead independently activate the same K+-selective channels in the red cell membrane.